drought-related management issues, through an examination of legal, organizational, financial and political issues that guide and structure the interactions among all actors.
Over the past thirty years, there has been an increasing trend in droughts events and their impacts in the EU. Water is relatively abundant in much of Europe; however, large areas are affected by water scarcity and droughts (Kazmierczyk et al. 2010) . Water scarcity affects at least 11 % of the European population and 17 % of EU territory (European Union 2010); it is experienced by various member states and not limited to the Mediterranean region (European Commission 2011). The comparison of the periods 1976-1990 and 1991-2006 , that shows a doubling in both area and population affected (European Environmental Agency 2010) and the quadrupled yearly average costs (European Union 2010). One of the worst droughts occurred in 2003, when one-third of EU territory and over 100 million people were affected (European Union 2010); see also the Box 1.1 in Fig. 2.1) . The State of the Environment Report states that "except in some northern and sparsely-populated countries that possess abundant resources, water scarcity occurs in many areas of Europe, particularly in the south, confronted with a crucial combination of a severe lack of and high demand for water" (Kazmierczyk et al. 2010) .
Climate change is further projected to increase water shortages across Europe. The most severe impacts are expected in southern and southeastern regions, which already suffer from water scarcity. These areas will face reductions in water availability as more frequent and intense drought events occur. While water availability will generally increase in northern regions, in summer periods availability of water may decrease and lead to drought spells (Jol et al. 2008 in European Environmental Agency 2010). (Tallaksen 2007 in European Environmental Agency 2010 . Source: http://www.eea.europa.eu/legal/copyright Issued in 2000, the Water Framework Directive (WFD) established the EU wide framework for water management, incorporating tools to achieve 'good status' of all European waters (European Community 2000) . The quantitative water issues with regards to water scarcity and droughts were identified as a gap in the implementation of the WFD, which influence the achievement of the environmental objectives, and therefore the good status of waters. The occurrence of major drought events during this period (in particular in 2003) further increased these concerns. They were captured by the EU Water Directors during the informal meeting in Rome in 2003, where the development of an initiative on water scarcity issues was agreed upon, and a technical document on drought management and long-term imbalances was consequently prepared and presented to the Water Directors Meeting in 2006. The document showed that these phenomena have been increasing in intensity and extent at European level in the last decades, with worsening socio-economic and environmental impacts. Therefore, in the same year (2006) , some member states requested European action on water scarcity and drought events at the Environment Council, raising concerns on the need for further development at political and technical levels to address the environmental, social and economic impacts of water scarcity and drought (WS&D) (Informal Council of Environment Ministers 2007) . In response the Environmental Council requested for actions on this issue in 2006 and within the Common Implementation Strategy (CIS) of the WFD, the European Commission has conducted several analyses of WS&D in the EU (i.e. (European Commission-DG ENV 2007) . This assessment showed that water scarcity and drought events affect all EU countries in a variety of ways (Informal Council of Environment Ministers 2007) and now have an added European dimension, as drought and water scarcity is no longer exclusive to southern European countries (Portuguese Ministry of Environment, Spatial Planning and Regional Development 2007). This shift provided the basis for establishing a common approach at European Union level. The EU Presidency of Portugal (2007) placed water scarcity and droughts as one of its main environmental policy priorities. It welcomed the Communication 414 final (European Commission 2007b) on 'Addressing the challenge of water scarcity and droughts in the European Union' and succeeded in making WS&D an active environmental policy area with specific instruments and strategies (Portuguese Ministry of Environment, Spatial Planning and Regional Development 2007). The Communication summarized the main trends and concerns and identified a series of actions to be taken at EU and national level, giving priority to water savings and water efficiency measures, and further integrating water issues into all cross-cutting policies. It also emphasized the importance of taking stock of climate change and adaptation policy areas, such as agriculture (Farmer et al. 2008; European Environmental Agency 2010) .
The Environment Council was supportive of the Communication and invited the Commission to review and further develop the evolving EU strategy for WS&D by 2012 (European Commission-DG ENV 2012). In 2008, the European Parliament adopted a report on the Communication, calling for a number of initiatives at the EU level. It also requested the Commission to initiate pilot projects in areas of key interest (European Commission-DG ENV 2012). 1 In January 2008, MEPs and experts convened at the European Parliament's Climate Change Temporary Committee's Fourth Thematic Session to discuss the complex links between water issues and climate change. The session determined that significant decisions regarding the best way forward with climate adaptation strategies was a top priority. Specifically, the discussion focused on the need for water policies to respond to the impacts of climate and changing agricultural demands, calling policy development to move beyond water policy itself to be more encompassing (Farmer et al. 2008) .
The former European Parliament Environment Commissioner Potočnik was a key leader in mobilisations efforts following the session. At a hearing in January 2010, he announced a new focus area on resource efficiency, including water efficiency, for the upcoming mandate. He also unveiled a new Commission initiative entitled "Blueprint for safeguarding European Waters," slated for release in 2012. The Blueprint aimed to review the WFD, including the successes and challenges of its implementation, as well as provide insight on water and resource vulnerabilities in the face the climate change and other man-made pressure (European Commission-DG ENV 2012).
The European Commission Joint Research Centre also helped to establish the European Drought Observatory (EDO) as part of ongoing efforts to integrate drought into policy. Since 2011, the EDO has been the leading disseminator on drought-relevant information and maps of indicators derived from a range of different data sources, including precipitation measurements, satellite measurements and modelled soil moisture content . At its core, the EDO serves to buttress the already existing Global Drought Information System, with a focus on the European context.
Like its sister initiative, the EDO provides a technical approach to drought policy and integrates "relevant data and research results, drought monitoring, detection and forecasting on different spatial scales, from local and regional activities to a continental overview at EU level (Vogt 2011 )" in order to aid evaluation and decision-making of future water scarcity and drought events ). The EDO is also responsible for severe drought events, and produces reports detailing the situation to better inform policymakers (European Commission-JRC 2015) . In addition, the EDO is also responsible for retrieving information on droughts and related topics from global news portals using the European Media Monitor tool (Council of the European Communities 1979). 1 See also: http://ec.europa.eu/environment/water/quantity/scarcity_en.htm.
Policy Frameworks for the European Governance Structure
Understanding the policy framework is essential for analyzing the governance structures in general. All five dimensions of governance (cp. Chaps. 1 and 3) are directly or indirectly linked to the respective policy framework. Developed over time from a series of scattered policies, the overarching drought and water scarcity policy approach in the EU is undeniably complex. To make sense of this complexity, an applied framework for understanding the mix of policies is necessary. This section introduces and describes a typology of tools for unpacking this complexity, known as the policy mix concept (Flanagan et al. 2011) . Later in the chapter, we will explain the dimensions of the policy mix concept in more detail. We will also apply this comprehensive policy mix concept as a conceptual tool for deeper analysis of each policy we discuss.
Drought Policy Context
Concepts within the broad arena of water scarcity and drought are often not clearly differentiated. This may hamper effective implementation of policies and measures, as the lack of clear definitions and methods for analysis and adaptation cannot adequately address the inherent drivers and pressures Vanneuville et al. 2012) . Thus, in order to delineate adequate responses, defining both drought and water scarcity is essential (see also Chap. 1). As briefly touched upon in previous sections, there are three types of drought policy responses: the post-impact (often crisis-oriented) drought policy approach, the pre-impact drought policy approach (often vulnerability reduction and resilient oriented), and the development and implementation of preparedness plans and policies (often focused on institutional capacity, including organizational frameworks and operational arrangements) (Wilhite et al. 2014) .
A harmonized approach to drought risk management is still lacking both at the EU level and at the member state level. Consequently, the regional level also lacks the full integration of drought risk management into relevant water policies (Kampragou et al. 2011) .
A core question for water scarcity and drought policy to consider centres around supply and demand: Should the government respond to growing water uses by finding additional supply to increased demands, or should it implement measures to curb water use and encourage efficiency (European Environmental Agency 2009; Water Scarcity and Droughts Expert Network 2007) .
From the supply-side approach, policy measures often encourage restoration and improvement of existing water infrastructures and/or continued usage and expansion of natural catchments and aquifers. The demand-side approach, on the other hand, promotes policy measures that encourage subsidies and water efficiency strategies, such as reducing leaks infrastructure, smarter water use for agricultural purposes, public and water user education on conservation, as well as tailored pricing schemes and policies.
To address this central question, the (European Commission 2007a, 2010) formulated three policy options: the first, Option A, takes a supply approach; the second, Option B, aims for a water pricing approach; and the third, Option C, offers an integrated approach based on water efficiency. The three options are elaborated in greater detail in Table 2 .1.
Option B is closely associated with so-called 'economic policy instruments' (EPIs). EPIs are believed to play a foundational role in shaping and achieving WS&D policy goals in the future (Mysiak and Maziotis 2012) . In this context, EPIs are designed to foster efficient allocation and use of water, and cover a range of different instruments, including pricing, trading and risk sharing. Already, EPIs have contributed to making provision of water service financially sustainable by converting payments on the use of water into working incentives for water conservation. Moving forward, EPIs have the real potential to promote individual actions to save water, increase water efficiency, improve water quality and reduce water-associated risks. Thus EPI are also an important building block of Option C.
For Option C it is important to know that additional water supply infrastructures will be considered only when all other options have been exhausted, with priority for effective water pricing policy and cost-effective alternatives. Embedded within policy options set forth, the European Commission also makes it clear that water uses should be prioritized, with overriding priority to public water to ensure access to adequate water provision.
As highlighted in Table 2 .1, to supplement the policy options offered by the Commission, the EC provides additional policy instruments that work towards:
(1) putting the right price tag on water, (2) allocating water and water-related funding more efficiently, (3) improving drought risk management and (4) considering additional water supply infrastructures (European Commission 2007a). The European Commission suggests specific actions to this end, such as improving land • Support efficient water allocation and sustainable land use planning • Foster water efficiency technologies and practices • Foster emergence of a water-saving culture in Europe • Provide new water supply use planning, financing water efficiency, developing drought risk management plans and early warning system on droughts, and further optimizing the use of EU Solidarity Fund and European mechanism for Civil Protection are suggested actions by the European Commission. Across all policy instruments and actions, improving knowledge and data collection regarding water quantity is a critical first step.
Despite such suggested policy options and supplemental actions, currently, the European Commission notes that most measures applied by the member states target pressures, status and impacts, and lack focus on targeting key drivers (European Commission 2012a, c). Adoption of policy instrument mixes, which include water conservation, agricultural stewardship and awareness-raising campaigns, are highly recommended to combat this gap (EEA 2009; Water Scarcity and Droughts Expert Network 2007).
EU Drought Policy Objectives
At the EU level, drought policy objectives share common themes. They include:
(1) promoting risk management policies, (2) promoting drought preparedness and mitigation and planning measures and (3) consideration of financial assistance tools (Wilhite et al. 2014) .
Engaging risk assessment and addressing management practices are essential to drought policy objectives moving forward (Kampragou et al. 2011) . A risk management approach seeks to address hazard prediction and vulnerability, centering on pre-disaster preparedness measures and long-term risk reduction as means to reduce vulnerability and increase drought resiliency (Kampragou et al. 2011) .
Such an approach is best captured by drought preparedness policy, which refers to actions undertaken prior to drought events intentionally designed to improve the ability of institutions to appropriately respond to a drought event operationally. This is most often accomplished through drought mitigation, which refers to actions undertaken prior to drought events designed to minimize impacts on people, the economy and the environment (Kampragou et al. 2011) . Even though drought events are highly variable and geographically specific, differing in intensity, duration and spatial extent, general guidelines for processes and measures to be applied and implemented in the event of a drought are essential (Kampragou et al. 2011).
Policy Instrument, Measures and Strategies
In the literature, the definition of policy instruments is diverse and widely debated. In this book, policy instruments are defined as the fluid tools, techniques or mechanisms for achieving overarching policy objectives, in this case: the establishment of drought resilience (Bressers and O'Toole 2005; Flanagan et al. 2011; Reichardt and Rogge 2015) . Specifically, here we consider policy instruments that diffuse goal-oriented influence (also known as an intervention) of one or more actors that in turn produce effects over entire populations or very large target groups (Kaufmann-Hayoz et al. 2001) , primarily in the public sector, over time. In the process of this influence, the behaviour of the target population is transformed in a structured way.
Generally, the following policy instruments types can be distinguished (Kaufmann-Hayoz et al. 2001 ):
• Regulatory (Command and control) instruments (e.g. water licenses) • Economic instruments (e.g. water abstraction charges, compensation for crop losses) • Infrastructure (Service) instruments (e.g. co-financing of water-saving infrastructure by the means of Rural Development Policy (DG AGRI), Structural and Cohesion Funds (DG REGIO), LIFE + Funds (DG ENV)) • Collaborative instruments (e.g. CGIAR Fund, ACP-EU Water Facility) • Information (Communication) instruments, e.g. the European Drought Observatory
Policy instruments are not to be confused with policy measures, though they are sometimes used interchangeably. Policy measures indicate the concrete realization of a policy instrument and represent the tangible means for achieving objectives determined in the formulation of the policy instrument. To this end, policy measures serve to validate the policy instrument.
Policy strategies, on the other hand, denote the strategic orientation and management of policy instruments and their policy measures within a policy mix, in order to achieve the vision put forth by policy objective. It refers to both the ends and the means, and thus the policy objectives and principal plans of a policy strategy are closely interlinked through the proposed policy strategy (Kaufmann-Hayoz et al. 2001 ).
Finally, a policy mix, for the purposes of this chapter, is defined as the complex arrangement of policy instruments, measures and strategies that interact via dynamic processes to influence and achieve a specific broader objective. According to Reichardt and Rogge (2015) a policy mix is shaped by three defining building blocks: (1) inherent to policy mixes are the consideration of their complexity and dynamism;
(2) within policy mixes, there is a need for identification and integration of relevant policy processes; (3) the incorporation of a strategic component. Central to the policy mix concept is the element of policy interactions, or the interplay among actors, instruments, measures and strategies, which operate in a multi-level and multi-actor context (Flanagan et al. 2011 ). This framework serves as a starting point for building up more sophisticated conceptualizations of the policy mix in the drought context, as explored in the following sections.
European Drought Policy: Policy Relations Between
Flooding, Drought, Agriculture and Nature
The structure of the remainder of the chapter is organized so that relevant policy instruments on water scarcity and drought at the EU-level are explored holistically. Because there is a wide entry point for discussing water scarcity and drought-related policy instruments, we chose to focus on three perspectives, namely: nature (or conservation-based perspectives), water (specifically, the water management perspective) and agriculture (including the land management perspective). We recognize that other key perspectives exist, including the land planning perspective and the socio-economic perspective, among others. In addition, as describing individual policy instruments would simply produce a long list and dilute the purpose of this chapter, a more systems approach is applied in order to explore relevant water scarcity and drought policy mixes. Such an approach inherently introduces more complexity. At the same time, it aims to distill that complexity to produce a comprehensive understanding of the policy landscape at hand.
In consequence, directives, often composed of several interacting policy instruments, are explored alongside Communications, often a single policy instrument interconnected with and embedded into larger the broader policy space. The aim of the section in suite is to provide an entry point for untangling the policy mixes and the relationships and interactions among the individual policy instruments. As a result, each section applies the categories developed by Landgrebe et al. (2011) : (1) history, aims and objectives, (2) structure, and components and implementation and (3) relevance to drought policy implementation in order to structure the analysis.
In the following sections, we examine eight policy mixes: the EU Climate Adaptation Policy, the European Commission's Communication 'Blueprint to Safeguard Europe's Water Resources', the EU Water Framework Directive, the EU Floods Directive, the EU Habitat and Birds Directives, the EU Groundwater Directive, and the European Common Agriculture Policy (CAP). As already touched on, each policy mix applies one or more of the three perspectives outlined above as an entry point for analysis.
Lastly, it is also important to note that this chapter acknowledges that water scarcity and drought policies at the EU level also operate horizontally, such as within the Environmental Impact Assessment (EIA) and Strategic Environmental Assessment (SEA) Directives, the Sustainable Development Strategy (European Council DOC 10917/06), (Council of the European Communities 1979), and cohesion policies (Cohesion Funds and Structural Funds). However, due to the scale of these regimes, they remain outside the scope of this chapter.
EU Climate Adaptation policy is one of the main drivers for activities related to WS&D. This policy is aiming at reducing the vulnerability of relevant sectors (e.g. agriculture, tourism, industry, energy and transport) and thus mainstreaming of climate change aspects into other EU policies is the main priority.
The Review of the European Water Scarcity and Droughts Policy emphasizes that "climate change is expected to worsen the impacts of already existing stresses on water as changes in precipitation, combined with rising temperatures, will cause significant changes in the quality and availability of water resources". Therefore, the policy responses to water scarcity and drought should include adaptation measures (European Commission 2012c). According to the results of the ClimWatAdapt project (Flörke et al. 2011 )-changes in water withdrawals will be the main driver of the changes in future water scarcity.
EC Communication on Water Scarcity and Drought
The Europeans Commission's Communication on water scarcity and drought highlights the need for increased integration of WS&D policy and policy objectives into existing policy frameworks. Though the Communication is written from and for a dominantly water-oriented perspective, it also inherently touches upon cross-cutting challenges that interact with the agricultural sector. We apply both perspectives in our analysis of the Communication.
History, Aims and Objectives
The Water Scarcity and Drought Communication represents and captures the milestones of EU policy to address water scarcity and drought through the Communication Document to European Parliament and the Council, titled "Addressing the challenge of water scarcity and droughts in the European Union" (European Commission 2007b; Kampragou et al. 2011) . The Communication was adopted in 2008, after review. In the document, the Commission identified policy areas to address movement towards a water-efficient economy.
The 2007 Communication offers a variety of technical and political initiatives to mitigate the impacts of water scarcity and drought (Estrela and Vargas 2012) . As part of the policy, the 2007 Communication put forth an initial set of policy options to address the challenges related to water scarcity and drought, with special emphasis on pricing, land use planning and water-saving (Kampragou et al. 2011) .
The 2007 Communication also sets out a number of policy options addressing to increased drought frequencies as a result of climate change (Quevauviller 2014) . The Communication also indicated the need for prioritization of drought risk management plans, the expansion of the European Drought Observatory, and a more rigorous use of the EU Solidarity Fund (Kampragou et al. 2011 ). The 2007 Communication on Water Scarcity and Droughts also address water pricing policies, advocating for 'putting the right price tag on water', 'allocating water more efficiently' and 'fostering water efficient technologies and practices'. These efficiency measures fit into the overall resource efficiency objective of Europe 2020.
Structure, Components and Implementation
A key feature of the water scarcity and drought policy is its use of a common framework. As a result, it lacks adequate differentiation of policy options and coping mechanisms for long-term or permanent discrepancies between water supply and demand (water scarcity) and temporary but sustained decrease in water availability as a result of natural forces (Kampragou et al. 2011) .
Member states were encouraged to develop and implement Drought Management Plans (DMPs) as part of the Communication, considered to be an annex to the RBMP according to Article 13.5 of the WFD (Rossi 2009 ). RBMPs have to include a summary of the programmes of measures in order to achieve the environmental objectives (article 4 of WFD) and may be supplemented by the production of more detailed programmes and management plans (e.g. DMPs) for issues dealing with particular aspects of water management. The DMPs extend the criteria set forth by the WFD and aim to minimize impacts on the economy, social life and the environment, before the onset of drought using a multi-level approach (Rossi 2009 ).
Follow-up reports to the original Communication, which recalibrated priorities in 2008 and in 2010, revealed strides in water management efficiency. The follow-up reports also noted the limited response of member states in engaging in drought risk assessment, management, and development of DMPs (Kampragou et al. 2011) .
The review of the Strategy for water scarcity and drought was integrated into the 'Blueprint to Safeguard European waters', in parallel with an analysis of the Implementation of the Water Framework Directive.
Relevance to Drought Policy Implementation
The 2007 Communication calls for a paradigm change from crisis-oriented to a planned drought risk management approach and expresses the need to explore all possibilities to improve water efficiency before exploring increase in supply (Estrela and Vargas 2012) . The Communication also highlights the untapped potential for water efficiency measures in water user sectors, including agriculture, industry, distribution networks, buildings and energy production.
The Communication also states that clear, water use hierarchy established through participative approaches should inform policy-making (Estrela and Vargas 2012) . More specifically, the Communication offers voluntary measures to cope with water scarcity and droughts, recommends development of DMPs and the establishment of a comprehensive European drought strategy, and discusses consideration of a European drought observatory (Estrela and Vargas 2012).
EC Communication 'Blueprint to Safeguard Europe's Water Resources'
The European Commission's Communication on 'Blueprint to Safeguard Europe's Water Resources' (European Commission 2012a) takes an inherently water-oriented perspective to its analysis. However, agriculture is also a major component of the recommendations set forth by the blueprint. The Communication underscores the increasing interplay between the water and agricultural sectors to address issues of water scarcity and drought.
History, Aims and Objectives
The 'Blueprint to Safeguard Europea's Water Resources' (European Commission 2012a) is an EU policy response to recent water challenges, to be encompassed by the EU 2020 Strategy and the Resources Efficiency Roadmap (Estrela and Vargas 2012) . The Blueprint emerged from gaps in the WFD to address land use and management that affect both water quality and quantity. It assesses existing policy to highlight the obstacles and challenges which prevent actionable safeguarding of Europe's water resources. According to the Blueprint the main negative impacts on water resources are stemming from climate change, land use, economic activities, urban development and demographic change and are interlinked with each other. As part of a larger goal to secure equal access to good-quality water, the primary objective of the Blueprint is to promote sustainable activities relating to water. The Blueprint does not aim to provide a one-size-fits-all solution and instead documents and assesses the vulnerability of EU waters. Within the Communication, it is argued that the objectives of the Blueprint are scattered throughout and already enshrined within the WFD, and consequently, the Blueprint attempts to gather, distill, and link the disparate elements of water policy as well as the root causes of negative impacts on water status.
The Blueprint identifies green growth as primary driving force behind changes to the water sector, with a special emphasis on innovation for water efficiency.
Structure, Components and Implementation
The Blueprint was developed in close cooperation with stakeholders, and is based on extensive public consultations. It consists of an overall Fitness Check of European Waters, as well as an assessment of the policies and measures in place.
Relevance to Drought Policy Implementation
The Blueprint identifies several pressures to address moving forward. First, the Blueprint calls for better implementation and increased integration of water policy objectives in policy areas such as the CAP, the Cohesion and Structural Funds, as well as energy, transport, and integrated disaster management. The Blueprint views the development of CIS guidance on natural water retention measures to be essential to facilitating such an integrated approach.
Second, the Blueprint identifies over abstraction of water. The Blueprint addresses the need for more quantitative water management, including identification and implementation of the concept of ecological flow, as well as a legal framework for addressing illegal abstraction of water.
As a reaction to these pressures, the Blueprint calls for the following measures:
• Addressing the vulnerability of EU waters: data from the Blueprint impact assessment show increasing trends in river flow droughts and flood-related losses in Europe over the last decades. The Blueprint encourages looking into measures based on an integrated disaster management approach, with special emphasis on extreme events including droughts. • Increased financing measures under the CAP for (more) green infrastructure, specifically natural water retention measures. • Continued development of the European Drought Observatory, an early-system aimed to serve as a preparedness measure for member states and affected stakeholders.
• Focusing on cross-cutting solutions, such EU water policy relating to Innovation
Partnerships on Water and on Agricultural Productivity and Sustainability.
EU Water Framework Directive
The EU Water Framework Directive foregrounds much of the water policy field in Europe. As such, this section will pursue a strong focus on the water management perspective in which to ground discussions regarding implementation of water scarcity and drought policies within the WFD.
History, Aims and Objectives
The EU Water Framework Directive (WFD) (2000/60/EC) was adopted on 23 October 2000. It is the holistic legislation that encompasses all EU water policy, based on four main pillars that aim to first achieve 'good status' of all EU waters by 2015, second to establish river basin management plans, third to build a framework for integrated water management, and fourth, encourage public and stakeholder participation. The WFD operates on six-year cycles, with a new cycle set for 2015-2021.
Since 2000, the WFD has incorporated previous policies to create a single comprehensive framework for addressing surface waters, coastal waters, transitional waters, and groundwater, as well as linking to daughter directives that include: the Nitrates Directive (91/676/EEC), the Habitats Directive (92/43/EEC), the Urban Waste Water Treatment Directive (91/271/EEC), Integrated Pollution Prevention and Control Directive (96/61/EC), and other measures.
The WFD includes mandatory components for member states to implement. These instruments span several objectives, including costing/pricing, zoning of designated areas, abstraction and discharge permitting, and authorization of water quality-impacting activities (Kallis et al. 2005) . The WFD is the dominant legislative instrument for addressing water-related issues.
Structure, Components and Implementation
According to the WFD, EU member states are required to develop a robust but flexible integrated water resources management system, based on the subsidiarity principles of river basin management planning (Quevauviller 2014) . The provisions of the WFD imply that drought planning and management should be implemented at the level of river basins (Kampragou et al. 2011) . Within the WFD, the River Basin Management Plans (RBMPs) act to prevent a drought crisis situation by clearly outlining the measure and actions to apply at varying triggering thresholds for water reserves (Kampragou et al. 2011) . Therefore, drought scenarios must be clearly defined in the RBMP (Estrela and Vargas 2012) . DMPs are contingency management plans supplementary to the River Basin Management Plans (RBMP)s. DMPs mainly aim to identify and schedule onset activation tactical measures to delay and mitigate the impacts of drought.
To implement the WFD, the Common Implementation Strategy (CIS) sets standards and guidance for implementation for all EU countries. Overall, the implementation strategy of the WFD is rather flexible and cooperative due to the vague core requirements set forth by the legal text of the WFD (Kallis et al. 2005) . The WFD does not supply any direct financial support. However, funding opportunities for measures are available through EU Regional Policy and EU Common Agricultural Policy (CAP). The use of structural and cohesion funds, as part of the regional policy of the European Union, need to be mobilized by either municipality initiatives or water authorities of the MSs. Against the background of the financial crisis the EU took the temporary decision to improve the EU co-financing rates for selected MSs (Stanley et al. 2012) .
Because the WFD is a more general framework, it was also implemented via other directives, including the Groundwater Directive and Nitrates Directive. It is also complemented by the Floods Directive and the Communication on water scarcity and drought.
The implementation of pricing instruments under the WFD is a way to provide an incentive for efficient water use. Water pricing serves not only as a powerful awareness-raising tool but also combines environmental with economic benefits.
(cp. European Commission 2012a). However, effective metering is a prerequisite for actualizing such incentive-based pricing instruments. Consequently, the WFD also makes use of mentions cost recovery of water services, operating on the polluter pays principle.
Relevance to Drought Policy Implementation
Though the WFD does not provide a common definition of drought (Estrela and Vargas 2012) , nor does it explicitly address droughts (Quevauviller 2011) , due to its innate flexibility as framework, the WFD does offer a dynamic, evolving strategy to address drought and water scarcity challenges in the context of climate change through planning processes (Kampragou et al. 2011) .
In the context of drought, the WFD aims to provide technical tools and targeted guidance to member states on the best methods for incorporating and addressing drought risks in current and future management plans (Kampragou et al. 2011 ).
In addition, the WFD also provides general criteria for assessing the status of water bodies from a drought perspective (Estrela and Vargas 2012) . Specifically, abstraction and discharge permitting is required by all member states (Landgrebe et al. 2011) . Besides permitting, water efficiency targets, as outlined within the CIS based on water stress indicators, are also being implemented at the river basin level.
From the land management perspective, the WFD has also set up several mechanisms that work to prevent land degradation and desertification impacts, mainly through measures outlined in the Programme of Measures and the River Basin Management Plans provided by each member state. On the one hand, this allows for ample flexibility for adapting the measures to the ecological needs and boundaries of the local and regional ecosystems. However, this approach also often leads to differences in interpretation and implementation, and creates uneven levels of achievement with regards to drought measures.
In conclusion, though the WFD provides a flexible entry point for EU-wide operationalization of drought-related instruments and measures, there are still opportunities for improving its approach. As already touched on, the focus of the WFD on water quality and not water quantity leaves provisioning of the amount of water resources too general and insufficient to tackling issues of drought and water scarcity management. Moreover, the WFD and its daughter Directives (discussed in further sections), place a stronger emphasis on northern Europe, where there is limited need for measures relating to water quantity, so far. However, this is likely to change in the coming decades, with climate change impacts shifting water quantity regimes throughout the whole of Europe (CITE). In light of this, more expansive guidance for implementing specifically tailored measures for water scarcity and drought for regions within both southern and northern Europe is essential.
EU Floods Directive
The EU Floods Directive, as first glance, may not appear immediately relevant to understanding drought and water scarcity policy in Europe. However, the Directive is worth exploring from the water management perspective as a way to inform WS&D policy measures and policy strategies. There is a great deal of potential for harnessing overlaps between drought and flood policy instruments, which to date are minimal. The water, in particular the water efficiency, perspective thus offers a rich entry point for understanding interactions between the Floods Directive and WS&D.
History, Aims and Objectives
In 2007, following the increase in occurrence of floods throughout Europe, the Floods Directive (2007/60/EC) emerged as the principle body of policy for targeting flood risk management. By 2011, member states were asked to undertake a Preliminary Flood Risk Assessment to identify areas with significant flood risks. By 2013, member states were asked to prepare flood hazard and risk maps. As of 2015, member states were requested to prepare flood risk management plans with set objectives and methods for achieving those objectives.
Structure, Components and Implementation
The Floods Directive promotes an integrated and sustainable approach to the management of flood risk, in particular regarding the use of river basin-scale approaches that promote better environmental options of land use. By improving nature's water storage capacity and conserving water in natural systems, the severe effect of droughts and preventing floods are curbed (European Commission-DG ENV 2011). In order to harness synergies with the WFD, the Floods Directive Flood Risk Management Plans (FRMPs) should be coordinated with the River Basin Management Plans (RBMPs).
The implementation of the Floods Directive is based on a six-year planning cycle. In the first stage of the Floods Directive (already completed), preliminary flood risk assessment and the identification of areas of potential significant flood risk were largely based on available information about past significant floods and on forecasts. In the second stage of the Floods Directive risk management process was the production of flood hazard maps and flood risk maps for the areas identified as areas of potential significant flood risks by the end of 2013. The European Commission is currently assessing the information reported by member states (European Commission 2015) .
The European Commission has performed a preliminary assessment of the implementation of the Floods Directive, which notes the diversity of approaches and methodologies used by member states.
Relevance to Drought Policy Implementation
Flood risk management plans may include the promotion of water efficiency practices, such as the improvement of water retention and controlled flooding. The Floods Directive is designed to improve green infrastructure and promote Natural Water Retention Measures (NWRM). Unfortunately, the direct impact of this directive to integrate and connect different planning purposes and scales, including drought is expected to be low. The reason for this is that most member states are prioritizing hard, technical flood protection measures for soft, non-technical ones. A lack of land availability is one out of many factors behind this development.
EU Habitats Directive and EU Birds Directive
Together, the EU Habitats and Birds Directives offer a strong conservation and land management perspective to inform water scarcity and drought challenges. Nature and agriculture are thus heavily referenced in analysis of its relevance to WS&D.
History, Aims and Objectives
Nature conservation and protection of biodiversity in the EU is regulated by two main directives: the Birds Directive (1979) 2 and the Habitats Directive (1992). 3 Both directives address the growing deterioration of natural habitats and increasing threats to wildlife species across the Europe. The overall objective of the two Directives is to ensure that the species and habitat types they protect are maintained, or restored, to a favourable conservation status (FSC) within the EU. The two directives do not directly reference WS&D and do not set explicitly WS&D-relevant obligatory requirements. However, the conservation measures outlined are inherently interlinked with issues of WS&D.
Structure, Components and Implementation
Member states are responsible for implementing the necessary laws, regulations, and administrative provisions to comply with both Directives, including: designation of Special Areas of Conservation (SACs) and establishment of necessary conservation measures for selected habitats, animal and plant species and designatation of Special Protection Areas (SPAs) for targeted bird species with special 2 Council Directive of 2 April 1979 on the conservation of wild birds (79/409/EEC). conservation measures required in these areas. Natura 2000, the EU-wide ecological network of protected areas, encompasses the different types of conservation areas and serves as the cornerstone of the EU's action on nature conservation. Natura 2000 sites are therefore highly protected against damaging development.
For each Natura 2000 site, conservation measures, such as voluntary management plans (MPs) are either particularly designed for the site or integrated into other development plans. Alternative conservation measures include statutory, administrative or contractual measures and member states must choose at least one of the three categories (European Commission 2013), reported every six years .
In addition, the Habitats Directive asks member states to prepare Prioritised Action Frameworks (PAFs) (Art. 8) to set out the official nature conservation priorities for a country or region. The PAFs act as strategic planning tools encouraging access to as many EU financial instruments as possible in the financing of the Natura 2000 network (European Commission 2012b).
Relevance to Drought Policy Implementation
While damage to wildlife and habitats are few examples of direct impacts from drought and water scarcity (Wilhite et al. 2007; Vanneuville et al. 2012 ) the conservation measures for the protection of vulnerable species and habitats contribute to prevention and mitigation of the WS&D effects.
The designation of SACs and SPAs contributes indirectly to WS&D by way of necessary conservation measures. Additionally, the WFD ensures that protected areas (SACs and SPAs) of the Natura 2000 network are integrated into the river basin strategies. Such associated conservation measures might have a positive impact on the state of water systems, as they, for example, may prevent "the deterioration of natural habitats" (Art. 6.2 of the Habitats Directive) or by paying "particular attention to the protection of wetlands […]" (Art. 4.2 of the Birds Directive). The Natura 2000 sites also work "to ensure a favourable conservation status of the habitat types and species, including all relations with their environment like water, air, soil and vegetation" (European Commission 2000; Sánchez Navarro et al. 2012 both in Vanneuville et al. 2012 ).
EU Groundwater Directive
To understand the EU Groundwater Directive and its interplay with WS&D, a water management perspective is important. As such, we focus on the water sector in exploring the Groundwater Directive in the context of drought.
History, Aims and Objectives
Within the larger European water policy framework, the Groundwater Directive (80/68/EEC), along with other similar Directives, is often referred to as daughter directives to the overarching WFD (Quevauviller 2014) . Initially, the Groundwater Directive aimed to prevent the pollution of groundwater by hazardous substances and to check or eliminate the consequences of pollution already incurred.
The main goal of the Groundwater Directive is to ensure good water quality. Similar to the WFD, the Groundwater Directive focuses on water quality, rather than quantity.
Structure, Components and Implementation
The Groundwater Directive provides a binding agreement prohibiting any and all direct discharge of hazardous substances. Authorization, as well as a detailed record of the discharges has to be provided to the European Commission for both types of substances.
The new Directive, established in 2006, requires member states to establish quality standards to protect groundwater, based on identified appropriate levels based on local or regional conditions and thresholds. The standards are based on pollution trend studies, compliance, regular monitoring and reporting, and pollution reversal trends.
Relevance to Drought Policy Implementation
The Groundwater Directive is relevant to drought policy directly, as it aims to protect underground water reserves, by ensuring good water quality standards are upheld across all groundwater resources.
The Groundwater Directive focuses on water quality rather than quantity, which is still relevant to groundwater policy. As the need for groundwater aquifer monitoring will increase in coming decades and it is expected that the focus will increase more on water quantity.
European Common Agricultural Policy
As the name already suggests, the European Common Agricultural Policy (CAP) focuses primarily on the agricultural perspective to water scarcity and drought, though it also has implications within the water management perspective as well.
History, Aims and Objectives
Introduced in the 1950s, the CAP originally aimed to ensure a stable supply of food through improvements to agricultural productivity.
Beginning in the early 1990s, greater emphasis was placed on the environmental dimension with the introduction of agri-environment schemes in 1992. The Agenda 2000 reform established two pillars within the CAP, with the first pillar providing agricultural market and income support and the second pillar integrating rural development policy more broadly.
Since the 2000s, the CAP has undergone major reforms, including the introduction of decoupled farm payments and compulsory cross-compliance, both introduced in 2003.
The last round of the CAP reform for the current 2014-2020 programming period increases the links between the two pillars and thus offers a more holistic and integrated approach to policy support.
Structure, Components and Implementation
The structure of the CAP operates in seven-year budget cycles. Member states are awarded a degree of autonomy in applying the CAP at the national and regional level. This autonomy allows flexibility and results in varied implementation structures for both first and second pillars, and in effect, diverse impacts on soil across the EU.
The most recent CAP introduces a 'greening payment', where 30 % of the available direct payments national envelope is linked to the provision of particular sustainable farming practices. This means that in addition to the cross-compliance mechanism, a significant share of direct payments will in future be linked to rewarding farmers for the provision of environmental public goods.
Furthermore, under the second pillar a focus on environmental issues is enhanced with the provisions to allocate at least 30 % of the rural development programmes' budget to agri-environmental measures, organic farming or projects associated with environmentally friendly investment or innovation measures. The agri-environmental measures will need to complement greening practices, in this way meeting higher environmental protection targets. Furthermore, more focus is given to mainstreaming climate change mitigation and adaption actions, for example, by developing greater resilience to disasters such as flooding, drought and fire (European Commission-DG AGRI and Rural Development 2013). However, the most recent reform did not address the water issues explicitly.
Each member state is required to prepare Rural Development Programmes that in addition to specific agricultural development policies also address the challenges posed by the environment and climate change. Agri-environment schemes are the key measures for the integration of environmental concerns into the CAP. The RDPs encouraging farmers to conserve and enhance environmental features by providing incentives for the provision of environmental services. 4 In addition, a number of other rural development measures contribute to environmental protection (including water issues) and climate adaptation and mitigation measures, in particular, measures such as the cultivation of legumes, reduced use of fertilizers and pesticides, or organic farming methods. 5 Though indirectly, these measures also contribute to reduction of drought and water scarcity, as the improved soil quality also improves natural water retention capacity of soil. However, how rural development measures are designed and implemented is ultimately decided by the member states.
Relevance to Drought Policy Implementation
Water scarcity and droughts can cause significant economic impacts, particularly on agricultural activity, as it is one of the largest water demanding sectors after industry and domestic use (Farmer et al. 2008) . As a major water user, agriculture plays a large role in impacting water scarcity and drought on ecosystems 'through effects such as the drying of wetlands, concentration of pollutants affecting river biota, increasing risk of forest fires, etc'. (Farmer et al. 2008) .
The CAP remains one of the key EU policies relating to drought and water scarcity due to its scope and EU-wide coverage. Despite the reciprocal interlinkages between agricultural sector and water scarcity and droughts, the CAP only minimally offers financial and legal instruments to address drought (Rossi 2009 ).
However, the CAP remains the primary instrument for financial support for agriculture, and has in the past often led to increased pressures on water usage from this sector thus exacerbating the issue of water scarcity, in particular through the subsidies to water-intensive crops.
In addition, the definition of GAEC requirements at national level enables member states to address drought and water scarcity flexibly according to national priorities and local needs. One of three water-related GAEC standards focuses on water irrigation issues setting the requirement of compliance with authorisation procedures (European Community 2013) and is of relevance addressing water scarcity issues. The GAEC standards related to soil and carbon stock might be relevant to drought issues as well, as they support sustainable soil management practices that increase the resilience of farming systems to floods and droughts and contribute to soil health and quality in general. Such measures also improve natural water retention capacity of the soil and increase the resilience against drought.
The new CAP also offers a risk management toolkit as part of the rural development policy. The toolkit addresses adverse climatic events, through an income 4 Agri-environment Measures, http://ec.europa.eu/agriculture/envir/measures/index_en.htm.
5
Read more: http://www.ecologic.eu/9955. stabilization tool that assists farmers with compensations paid for losses suffered as a result of adverse climatic events, such as severe drought. The water-related rural development measures focus mainly on water use and water pollution prevention and reduction measures. Therefore, it does not address the issue of drought prevention.
To address the issue of drought, both water and land ecosystems should be involved. Thus sustainable land management practices that increase the resilience of the farming systems have a large potential in contributing to drought prevention and reduction. In order to strengthen the aspect of risk prevention management of drought, coordination of activities between drought and agriculture policies should in addition to supporting improved water demand management practices, place a stronger focus on sustainable farming practices with potential to improve natural water retention capacity of soil. Several measures, including for example buffer strips, crop rotation, meadows and pastures, traditional practices, grasslands, terracing or green cover, can act as NWRM, by encouraging the retention of water within a catchment and, through that, enhancing the natural functioning of the catchment. 6
Where to Go: A Conclusion on the Development of the European Perspective on Drought
Over the last two decades EU Drought Policy has developed from a series of scattered policies that range from broader forms of water governance that tackle water issues to more recently, direct policy actions to adapt and mitigate drought occurrences. In either case, the effectiveness of drought-related policy frameworks largely depend on the mobilization and operationalization of the policy through national and regional drought policies and initiatives (Bressers et al. 2013 ). Moving forward, there is a critical need to shift from a crisis-oriented management approach to a risk-based (or even resilience-based) management approach. In addition, further integration and strengthening of various policy instruments, as suggested by the Blueprint for Safeguarding, that aim to promote policy measures, such as water efficiency, across water, land, and nature, and other management and policy spaces, are necessary to begin catalyzing such a shift. More support, in the form of financial mechanisms, at all policy levels is also essential, particularly within more complex policy mixes such as the WFD and the CAP. At the moment, the only policy instrument directly tackling drought that exists at the European level is the Europeans Commission's Communication on water scarcity and drought. However, due to its lesser status in relation to Directives, the Communication is still weak and lacks teeth in the policy landscape. Somehow coupling WS&D with the 6 Natural Water Retention Measures, http://www.nwrm.eu/concept/3857. Floods Directive may offer one solution for upgrading the Communication while also supporting better integration of climate change-related events (please see Table 2 .2).
In light of this, based on recommendations already set forth by Kampragou et al. (2011) , we highlight several challenges that should be explored at the EU level. They include: (1) shifting from crisis management to risk management, (2) launching policy instruments and initiatives that promote water efficiency, (3) integrating environmental considerations when selecting drought mitigation actions, (4) increasing the knowledge base that informs policy instruments, (5) developing more holistic response and recovery frameworks and (6) harmonizing and disseminating policy instruments relating to drought and water scarcity.
Not surprisingly, an appropriate policy mix, consisting of a combination of mutually strengthening policy instruments, measures, and strategies is determining the success of European drought and water scarcity policies. This mix is ensuring the flexibility of policy responses that is needed to appropriately react to the water-related deterioration of land and water ecosystem caused by climate change. Table 2 .2 Policy instruments and strategies and their potential to contribute to European drought and water scarcity policies in the different environmental domains
